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Preface 
The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-based 

Practice Centers (EPCs), sponsors the development of systematic reviews to assist public- and 
private-sector organizations in their efforts to improve the quality of health care in the United 
States. These reviews provide comprehensive, science-based information on common, costly 
medical conditions, and new health care technologies and strategies.  

Systematic reviews are the building blocks underlying evidence-based practice; they focus 
attention on the strength and limits of evidence from research studies about the effectiveness and 
safety of a clinical intervention. In the context of developing recommendations for practice, 
systematic reviews can help clarify whether assertions about the value of the intervention are 
based on strong evidence from clinical studies. For more information about AHRQ EPC 
systematic reviews, see www.effectivehealthcare.ahrq.gov/reference/purpose.cfm  

AHRQ expects that these systematic reviews will be helpful to health plans, providers, 
purchasers, government programs, and the health care system as a whole. Transparency and 
stakeholder input are essential to the Effective Health Care Program. Please visit the Web site 
(www.effectivehealthcare.ahrq.gov) to see draft research questions and reports or to join an e-
mail list to learn about new program products and opportunities for input.  

We welcome comments on this systematic review. They may be sent by mail to the Task 
Order Officer named below at: Agency for Healthcare Research and Quality, 540 Gaither Road, 
Rockville, MD 20850, or by email to epc@ahrq.hhs.gov.  
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Director Acting Director 
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Home-Based Primary Care Interventions  
Structured Abstract 
Objectives. To assess the evidence about the effectiveness of home-based primary care (HBPC) 
interventions for adults with serious or disabling chronic conditions.  
 
Data sources. Articles from January 1998 to December 2014 were identified from searches of 
Ovid MEDLINE, CINAHL, Clinical Trials.gov, the Cochrane Database of Systematic Reviews, 
and by reviewing reference lists and searching gray literature databases. 
 
Review methods. We included randomized controlled trials (RCTs) and observational studies of 
HBPC that included home visits by a primary care provider, longitudinal management, and the 
provision of comprehensive care. The quality of studies was assessed, data extracted, and results 
summarized qualitatively.  
 
Results. We identified 4,282 citations and reviewed 210 full text articles. A total of 18 studies 
reported in 19 articles were included. Two were RCTs while 17 were observational studies.  

Clinical outcomes evidence was limited to studies that reported no significant improvement 
in function or mortality. For these the strength of evidence was low and there was insufficient 
evidence about symptoms.  

HBPC had a positive impact on patient and caregiver experience, including satisfaction, 
quality of life, and caregiver needs, but the strength of evidence for these outcomes was low.  

The strongest evidence (moderate) was that HBPC reduces hospitalizations and hospital days 
(length of stay). The potential to reduce emergency and specialty visits was supported by low 
strength of evidence, while no or unclear effects were identified on hospital readmissions, 
nursing home days, and costs (all low strength of evidence). Evidence about the impact of HBPC 
on nursing home admissions was insufficient. 

In studies that reported on the impact of patient characteristics, moderate evidence indicated 
frail or sicker patients are more likely to benefit from HBPC. No identified studies assessed the 
impact of organizational characteristics on the effectiveness of HBPC. 

The service included in the HBPC interventions studied varied widely. We were unable to 
identify any constellation of services associated with better outcomes. We did identify four 
studies that evaluated the addition of specific services. Combining palliative care and primary 
home care visits increased the likelihood of death at home (low strength of evidence) while the 
evidence was insufficient for adding caregiver support or transitional care to HBPC. 

 
Conclusions. The evidence suggests that HBPC has a positive but limited impact on patients. 
Future research is needed that focuses on the content and organizational context of programs so 
that differences across programs can be identified and the experience of studied programs 
replicated by others. Additional research is also needed about which subgroups of patients 
benefit most from HBPC.
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Introduction 
Background and Objectives 

The aging of the population,1,2 along with the increasing number of people with chronic 
illnesses3 and multimorbidity,4 are changing health care. The motivation for many health care 
reform efforts is that chronically ill, frail, and disabled patients may not be best served by the 
current common model of care,5,6 which is mostly delivered in office and hospital settings and 
may involve a disparate and disjointed array of providers.  

High-quality primary care is comprehensive and serves as the entry into the health care 
system, provides person-focused (rather than disease-oriented) care over time, addresses all but 
very uncommon or unusual conditions, and coordinates or integrates care across different types 
of providers and settings. Primary care is at the center of many health services delivery reform 
efforts, such as patient-centered medical home models, precisely because primary care provides a 
usual source of care, encourages relationships with a provider, is more likely to include 
preventive services, may increase patient satisfaction, and can decrease the use of emergency 
departments for conditions that are not urgent.7-9 

Home-based primary care (HBPC) interventions have roots in the house call and community 
health outreach practices of the past. Forty percent of physicians made house calls in the 1930s. 
This fell to less than 1 percent by the 1980s.10 Today HBPC is a model that combines home-
based care for medical needs with intensive management and care coordination, as well as long-
term services and supports when needed. HBPC interventions have been proposed as an 
alternative way of organizing and delivering care that may better address the needs, values, and 
preferences of chronically ill, frail, and physically or cognitively disabled patients who have 
difficulty accessing traditional office-based care primary care or other models of care that require 
office visits.  

Developing HBPC interventions is important because of the large and growing number of 
people who may need this type of care. The American Community Survey conducted by the U.S. 
Census Bureau estimated that in 2013, 15.4 percent of people in the United States over 65 years 
(over 6,690,000 people) had independent living difficulties, defined as difficulty doing errands 
alone such as visiting a doctor’s office or shopping because of a physical, mental, or emotional 
problem.11 According to the Centers for Medicare and Medicaid Services, 3,459,600 people were 
served by Medicare home health in 2012, and the numbers have been increasing every year.12 
Not everyone with difficulty needs or wants help, and Medicare home health differs from HBPC 
in that it is usually for a defined period; nevertheless, these numbers suggest that many people 
could benefit from an expansion of HBPC.  

The specific reasons a patient may need HBPC and the potential advantages vary. Functional 
impairments may make transportation to doctors’ offices or clinics challenging, or caregivers 
may not be available to accompany patients during normal office or clinic hours. In some 
situations, going to an office may be contraindicated. For example, patients with cognitive 
deficits may become confused or agitated in unfamiliar surroundings. Providers also obtain 
better insight into the patient’s needs with a home visit, often finding a simple environmental 
cause or solution for some problems. Patients with complex needs may require frequent 
monitoring, intense management, or rapid followup that cannot be easily accommodated by an 
office-based provider; it may be difficult to meet complex care needs when a patient cannot 
come to an office. Patients at high risk may avoid complications from hospital care (e.g., certain 
infections, delirium) if hospitalizations can be prevented, averted, or shortened.  
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Potential benefits of HBPC include: 1) increased access to care for people who have 
difficulty traveling to outpatient medical offices or for whom going to a medical office is 
contraindicated—this could include access after hours, weekends, or holidays, more frequent 
visits, and the ability to be seen sooner; 2) access that includes a range of services, including 
therapies, pharmacy, and medications management that have the potential to prevent or slow 
functional and cognitive decline; 3) better understanding of patients’ environments, needs, and 
constraints that can improve care and ultimately outcomes; 4) decreased hospitalizations and 
urgent care use when acute incidents are prevented or addressed in the home; 5) better support 
for and reduced burden on family caregivers; and 6) increased satisfaction. If all these benefits 
could be realized, HBPC would offer, as one analyst stated, “a win-win for U.S. health care”.13 

HBPC was developed as a pilot model in the U.S. Department of Veterans Affairs (VA) 
more than 3 decades ago. It was designed to serve chronically ill veterans by providing effective 
primary care services as well as long-term care services in the home. The unique aspects of the 
model were related to its intention to provide “interdisciplinary care that is longitudinal and 
comprehensive rather than episodic and focused.”14 While the details can vary across the many 
different VA medical centers, today’s VA HBPC program includes an interdisciplinary team that 
provides care in the home to veterans with complex needs for whom clinic-based care is difficult 
due to function or disease. The VA model has expanded over time to include more mental health 
services and to facilitate collaboration with other services. In other environments, HBPC has 
developed based on elements of programs designed for people who are eligible for Medicaid and 
Medicare (frequently referred to as “dual-eligibles”), home and community-based long-term 
services and support programs, and physician house call programs. 

Interest in HBPC is growing among the general public, health professionals in multiple 
disciplines, and health care delivery organizations. This is reflected in current policy, practice, 
and research. HBPC is currently the subject of a major Medicare demonstration project7 and 
even before this demonstration, an increasing number of public and private health systems and 
plans were beginning to offer HBPC.8 HBPC interventions have been the subject of articles in 
general publications9 as well as a topic for policy analyses.15 Additionally, research studies on 
HBPC have been summarized in seven systematic reviews.16-23 This level of interest suggests 
that HBPC programs are likely to expand in the near future and continue to evolve to incorporate 
advances in communications, health information technology, and care management applications.  

One of the challenges in developing and promoting HBPC has been that there remain 
important questions about the impact of HBPC. Despite the long experience that some systems 
have had with HBPC, the effectiveness of HBPC has remained unclear. While HBPC seems a 
logical solution to some current deficiencies in care for patients with chronic conditions and 
disabilities, uncertainties remain about potential harms, unintended consequences, costs, and 
sustainability of this model of care. Studies of HBPC have been limited in several ways (e.g., 
single site, small-to-moderate sample sizes, variations in the HBPC intervention, and studies 
spread over more than 2 decades during which the care and policy environments have changed). 

While the evidence base examining HBPC programs has expanded in recent years, there are 
various challenges in synthesizing this literature. An important challenge is that HBPC 
interventions are not standardized and often differ in terms of what care and services are offered, 
how frequently these services are available and used, and the resources required to deliver these 
services. Research articles often do not provide sufficient descriptions of the interventions to 
allow nuanced analyses of how these differences might impact effectiveness. Moreover, there 
has been marked variation in the prioritization and reporting of outcomes and a lack of clarity 
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about which study designs and comparisons will provide the strongest, most useful evidence for 
future decisions about HBPC. The reviews completed to date have frequently highlighted this 
lack of detailed information about the intervention and outcomes as a weakness in the evidence 
base. Additionally, most studies provide little information about the comparison group, which is 
often simply described as “usual care”. Given that studies of HBPC have been conducted in 
several countries across a span of over 20 years, it is likely that “usual care” has meant different 
things, posing a challenge for synthesis across studies. Moreover, HBPC interventions have been 
used to provide services to populations with different health risks, ranging from generally well 
elderly to severely disabled patients, and HBPC interventions have stated goals that span from 
preventing falls to providing palliative care. 

Given these differences, questions remain about which outcomes best match the different 
goals of different versions of HBPC and which outcomes are most important to different 
patients.24 The objectives of this review are to summarize the effects of HBPC interventions on a 
variety of outcomes and to examine how these effects vary by patient, organizational, and 
intervention characteristics. We re-examined the literature with a narrower focus (we excluded 
prevention and well elderly outreach) than was used in some prior reviews and with the goal of 
examining this literature in the context of current policy issues.  

Scope and Key Questions 
In order to clarify the scope and purpose, HBPC interventions for this review are defined as 

requiring the four characteristics described in Table 1. These defining characteristics underscore 
how HBPC interventions differ significantly from other innovative care models such as Hospital 
at Home (short term for acute need), Program of All-inclusive Care for the Elderly (PACE) 
(integrated primary and long-term care services, not usually home-based), and Patient-Centered 
Medical Homes (essentially outpatient, office-based), each of which contain some, but not all of 
these characteristics.  

Table 1. Defining characteristics of home-based primary care models for this review 
 

Required for this Review 
 

 
Optional 

 

 
Excluded 

 
1. Visits by a primary care 
provider  
Visits by a physician, nurse 
practitioner, or physician assistant. 

Additional visits 
Nurses, physical therapists, 
social workers, counselors, etc. 

Other models that do not include 
primary care home visits 
Telephone call care only or nurse 
(or other provider) care only. 

2. Visits to a patient’s home 
Home is defined as any 
noninstitutional setting where the 
patient resides. It can include adult 
homes or senior housing. 
 

Following patient across care 
setting  
In hospital management and 
short-term post-acute 
rehabilitation.  

Patients in institutions 
Patients who live in nursing 
homes, prisons, or long-term care 
hospitals. 

3. Longitudinal management 
The intention is to provide care for 
an indefinite period until admission 
to an institution, change in status, 
or death. 

Not applicable. Short term  
One-time home visits or 
assessments, hospital at home 
models in which care is provided 
for an acute need and patient 
returns to previous primary care, 
or transitional care for a short 
defined period (e.g., 30 to 90 
days post-hospitalization, or 14 
day after surgery). 
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Required for this Review 

 

 
Optional 

 

 
Excluded 

 
4. Comprehensive primary care 
Includes medical care for, and the 
management of, chronic conditions 
and disabilities, preventive care, 
and environmental assessments. 

Inclusion of additional 
services such as mental 
health services or palliative 
care 
Assessment and management 
of serious mental illnesses 
including depression. Integration 
of palliative care or hospice with 
home-based primary care. 

Single condition care or single 
topic risk assessments 
Fall risk assessments, programs 
that target a single condition such 
as congestive heart failure. 
 

 
The analytic framework used to guide this report is shown below (Figure 1). The analytic 

framework illustrates the scope of this review, including the target population, interventions, 
comparison, and outcomes, and represents the interrelationships that are included in our Key 
Questions and that were examined in this review. 

Analytic Framework 
Figure 1. Analytic framework for home-based primary care interventions 

 
A document containing the draft Key Questions was developed during Topic Refinement and 

was available for public comment via the AHRQ Effective Healthcare website from August 15, 
2014 to September 05, 2014. The comments received helped us identify areas that required more 
explanation and reorganization in order to clarify our intentions for the systematic review. 

The following are the Key Questions we sought to answer with this review. 
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Key Question 1. Among adults with chronic conditions that are serious or disabling, what are 
the effects (positive and negative) of HBPC interventions on: 

a. Health outcomes 

b. Patient and caregiver experience 

c.  Utilization of services 

Key Question 2. How do the effects of HBPC interventions differ across: 

a. Patient characteristics (including, but not limited to: reason for HBPC, type and 
number of diagnoses, level of physical and cognitive function, caregiver 
availability, and demographics) 

 

b. Organizational characteristics (including, but not limited to: ownership 
organizational structure, payment structure, leadership, and staffing patterns of the 
practice or health system providing HBPC) 

Key Question 3. Which characteristics of home-based primary care interventions are associated 
with effectiveness (including, but not limited to, use of teams, composition of teams, use of 
technology, frequency of visits, and types of visits/services)? 
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Methods  
We performed the systematic review in accordance with the Evidence-based Practice Center 

(EPC) Methods Guide.25 Input from experts was invited during protocol development; the final 
protocol is posted for the public on the Agency for Healthcare Research and Quality (AHRQ) 
Web site: http://effectivehealthcare.ahrq.gov/. The protocol is also registered in the PROSPERO 
database under registration number: CRD42015016714. For detailed descriptions of the review 
methods, see Appendix A and the protocol on the AHRQ Website. 

Inclusion/Exclusion Criteria  
The criteria for inclusion and exclusion of studies were designed to identify studies that 

answer the Key Questions; the criteria are based on the population, intervention, comparator, 
outcome, timing, and setting (PICOTS), which were developed as part of the topic refinement 
and included in the protocol for this review. The PICOTS are summarized in Table 2 and they 
were translated into our inclusion and exclusion criteria for the review. The included and 
excluded studies are listed in Appendix B and Appendix C, and the criteria are detailed in 
Appendix D. 

Table 2. Inclusion and exclusion criteria  
 Include Exclude 
Population Adults with chronic illnesses or 

disabilities. 
Children with special needs. 
 
Adults assessed for a single risk factor or 
condition. 
 
Healthy elderly. 

Intervention(s) HBPC as defined above in  
Table 1. 

Care models that do not include the four 
required characteristics.  
 
Examples of excluded care: preventive 
home visits, single visit home 
assessments, single purpose visits (fall 
risk assessments), care for a single 
condition, short-term home-based care 
such as hospital at home programs. 

Comparator(s) 
 

Any other model of primary care. Services that are not primary care. 

Outcomes Health care outcomes. 
 
Patient and caregiver. 
 
Experience. 
 
Utilization of services. 

None 

Timing Longitudinal care, expected to 
continue until change in status. 
 
A specific time period for followup 
was not required for a study to be 
included.  

Short-term, time-limited home-based care 
such as hospital at home programs. 
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 Include Exclude 
Setting(s) Patients’ homes, broadly defined. 

 
United States or other developed 
countries. 

Institutions such as nursing homes or 
prisons. 
 
Countries with extremely different 
economies and/or health care systems. 

Study Design RCTs. 
 
High-quality observational studies 
including: comparative cohort 
studies and time series. 
 
Pre/post studies with or without a 
comparison group. 
 
Program reports and evaluations. 

Descriptive studies. 
 
Case series or reports. 
 
Nonsystematic reviews. 

 
Journalistic reports. 

Publication Type Peer reviewed journals. 
 
Gray literature (if the study meets 
all other criteria). 

Editorials or commentaries. 

 
We included studies that evaluated the effect of home-based primary care (HBPC) 

interventions, including randomized controlled trials (RCTs), observational studies (comparative 
cohort studies and time series), pre/post studies with or without a comparison group, program 
reports, and evaluations. We included this broad range of study designs in order to obtain a 
comprehensive understanding of the current state of evidence about HBPC. Purely descriptive 
studies such as case series and case reports and journalist articles were excluded. Studies were 
not excluded based on a specific comparator or outcome; however, the comparators and 
approach to measuring the outcomes were considered as part of the assessment of the quality and 
risk of bias assessment of an individual study and influenced the assessment of the strength of 
evidence.  

Systematic reviews were not included, but their included studies lists were used to identify 
individual studies to assess for inclusion in our review. English-language abstracts of non-
English-language articles were reviewed and evaluated in terms of whether they would 
significantly add to the body of literature. 

Literature Identification and Data Analysis 
A research librarian searched multiple electronic databases, including Ovid MEDLINE, 

CINAHL, Clinical Trials.gov, and the Cochrane Database of Systematic Reviews for articles 
published between January 1995 and December 2014. Additional studies were identified from 
reviewing reference lists of the included studies and systematic reviews, as well as Scientific 
Information Packets and expert suggestions. Gray literature was identified by searching the New 
York Academy of Medicine gray literature database and the Web sites of organizations that may 
fund or produce research evaluating HBPC. 

Two investigators reviewed each abstract and full-text article to determine inclusion 
eligibility. Any disagreements were resolved by consensus. A record of studies included is in 
Appendix B and those excluded at the full-text level with reasons for exclusion are included in 
Appendix C. The searches will be updated while the draft report is posted for public comment 
and peer review. Literature identified from the updated search will be assessed following the 
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same process of dual review. If any pertinent new literature is identified for inclusion in the 
report, it will be incorporated before the final submission of the report. 

After studies were selected for inclusion, data were abstracted by one team member and 
verified for accuracy by a second team member. The evidence tables with the abstracted data are 
included in Appendix E. 

Predefined criteria were used to assess the quality of individual RCTs and observational 
studies. A detailed description of the assessment is included in Appendix F. Individual studies 
were rated as “good,” “fair,” or “poor” by two investigators independently, with disagreements 
resolved by consensus. Studies rated “good” are considered to have low risk of bias and valid 
results. Studies rated “fair” are susceptible to some bias, though not enough to invalidate the 
results. Studies rated “poor” have significant flaws that imply biases of various types that may 
invalidate the results. We did not exclude studies rated as being poor in quality a priori, but 
poor-quality studies were considered to be less reliable than higher-quality studies when 
synthesizing the evidence, particularly if discrepancies between studies of differing quality were 
present. 

Using a hierarchy-of-evidence approach, the best evidence available was the focus of 
synthesis for each Key Question. If high-quality evidence was not available, lower-quality 
evidence was used, and while underscoring the issues making it lower quality, we assessed and 
stated whether the inclusion of lower-quality studies would change the conclusions. 

Qualitative syntheses were conducted because the studies were too heterogeneous to create a 
meaningful combined estimate with meta-analyses.  

The strength of evidence for each Key Question and outcome (Appendix G) was assessed 
using the criteria described in the AHRQ Methods Guide.25 Initial assessments were made by 
one researcher, then the entire team reviewed these and differences were resolved by consensus. 
This approach was possible given that this was a small review. The strength of evidence was 
assigned an overall grade of “high” (confident that the estimate of effect lies close to the true 
effect for this outcome), “moderate” (moderately confident that the estimate of effect lies close 
to the true effect for this outcome), “low” (limited confidence that the estimate of effect lies 
close to the true effect for this outcome), or “insufficient” (no evidence, we are unable to 
estimate an effect, or we have no confidence in the estimate of effect for this outcome). 

Applicability considers the extent to which results from a study or a body of evidence can be 
used to answer the questions of interest. Variability in the studies or studies with unique 
attributes may limit the ability to generalize the results to other populations and settings. For this 
review we considered whether applicability is affected by the characteristics of the patient 
populations (e.g., demographic characteristics, reason for receiving home-based care, primary 
condition or disability, or presence of comorbidities) and the setting of the study (e.g., 
geographic location and practice context). 
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Results 
Literature Searches 

The search and selection of articles are summarized in the study flow diagram (Figure 2). 
There were 4,282 citations identified at the title and abstract level. Of these, 210 articles 
appeared to meet inclusion criteria and were selected for full-text review. Following review at 
the full-text level, a total of 18 studies met the inclusion criteria (Appendix B). Primary reasons 
for exclusion of the articles reviewed at the full-text level were wrong intervention types such 
telephone care only, temporary post surgery care, or visits by a social worker or home care 
nursing only (Appendix C). 

 

Identification of Included Studies 
The study flow diagram represented in Figure 2 documents how many studies were identified 

in the search and reviewed at each stage. The triage and review process resulted in the inclusion 
of 18 studies reported in 19 articles.26-44 

Two of the 18 studies were randomized controlled trials (RCTs).32,35 As many of the most 
applicable search terms were broad, at the triage stage most of the abstracts excluded were of 
studies that were clearly not about home-based primary care (HBPC). These included studies 
about other models of care, such as medical homes, as the indexing in literature databases for 
these studies includes similar terms. At the full-text review level, most of the excluded studies 
were about interventions that did not meet our inclusion criteria. For example transitional care or 
hospital at home programs, which are by definition time limited care models, do not meet our 
stated definition of HBPC. Another group of excluded publications were articles that contained 
descriptions of programs but did not include an evaluation component. 

Table 3 provides detail on the key characteristics of the 18 included studies. The most 
common study design is retrospective pre-post studies with no comparison group. Most of the 
studies were conducted in the United States (15 studies) with seven of these conducted in the 
U.S. Department of Veterans Affairs (VA). In addition, most studies were conducted in a single 
medical center or care delivery organization (e.g., one VA medical center or one health plan, not 
several or nationwide). All studies reported multiple outcomes; however, the most commonly 
studied was the impact of HBPC on hospitalizations. 
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Figure 2. Study flow diagram 

 
 
 
 
 

        *The specific excluded study reasons are listed in Appendix C. 
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Table 3. Key characteristics of included studies 
Key Characteristic Number of Studies (Total N=18) References* 
Study Designs   

RCTs 2 32,35 
Retrospective cohort 4 26,33,34,36,37 
Prospective pre/post 5 38-42 
Retrospective pre/post 7 27-31,42-44 

Length of Followup   
1 week up to 3 months 1 44  
3 months to up to 6 months 2 31,38 
6 months to up to 1 year 5 27,35-37,45  
1 year or more 7 29,30,32-34,39-41,43 

Setting/Location   
VA/United States 7 28-31,34,35,38,39 
Non-VA/United States 8 27,29,32,39-44 
Denmark 2 26,37 
Canada 1 42,43 

Sites   
Multiple sites 6 26,28,31,34,35,38 
Single site 12 27,29,30,32,33,36,37,39-44 

Outcomes (studies can have multiple 
outcomes)   

Hospitalizations 10 29-35,39,43,44 
Hospital bed days 6 28,30,31,34,41,43 
Hospital readmission 3 28,35,41 
Emergency visits 6 29,30,32,33,39,43 
Nursing home admissions 1 44 
Nursing home days 2 28,33 
Specialty visits 2 29,33 
Number of home visits 3 28,29,36,37 
Cost of care 6 28,29,33-35,41  
Mortality 2 32,33 
Function 3 27,32,35 
Disease management quality 
Indicators 1 31 

 
Caregiver outcomes 3 35,38-40 
Satisfaction 2 27,31,34,35 
Symptoms 3 32,41,42 
SF-36 2 32,35 
Place of death 3 26,36,37,43 
Terminal declaration (certification of 
terminal status) 1 26 

RCT = randomized controlled trial, VA = U.S. Department of Veterans Affairs 

* Some studies included multiple publications that were referenced. 
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Effectiveness of HBPC Interventions 

Key Question 1. Among adults with chronic conditions that are serious or 
disabling, what are the effects (positive and negative) of home-based 
primary care interventions on a) health outcomes, b) patient and caregiver 
experience, and c) utilization of services? 

Overview of Findings 
• Health Outcomes: No significant differences in function or mortality (low strength of 

evidence) and insufficient evidence about HBPC impact on symptoms. 
• Patient and Caregiver Experience: Satisfaction with care, quality of life, and caregiver 

outcomes were better with HBPC (low strength of evidence). 
• Utilization of Services:  

o HBPC reduced hospitalization and hospital days (moderate strength of evidence). 
o Some evidence suggested that numbers of emergency visits and specialty visits are 

lower with HBPC (low strength of evidence). 
o The current evidence did not indicate HBPC reduces hospital readmissions, and the 

impact on days in nursing homes and costs were unclear (low strength of evidence). 
o There was insufficient evidence on which to base a conclusion about the impact of 

HBPC on nursing home admission.  
• The only identified study to examine negative unintended consequences or harms 

reported that no patient or caregiver stated they experienced restriction of services 
(insufficient evidence). 

 
Key results from the included studies that addressed Key Question 1 are presented in Table 4. 

This table organizes the study results by outcome and by the quality of the study. Additional 
information on the results is included in the evidence table in Appendix E. We present all 
findings, including those from studies we rated as poor quality, in order to comprehensively 
represent the state of the literature. However, we focus on the high- and moderate-quality studies 
in our summary and conclusions. 

Key Question 1a. Impact on health outcomes 
Few studies focused on health outcomes (Key Question 1a), perhaps because the patients 

serviced by HBPC programs are predominately older, frail people with multiple chronic 
conditions and disabilities. Unlike studies of other health care interventions, most HBPC studies 
did not report mortality. While we would not want HBPC to increase mortality, it is not clear to 
what extent death is an avoidable or always negative outcome for this population. Physical 
function and symptoms are two clinical outcomes that may be more appropriate but were also 
not frequently studied. A multi-site RCT of HBPC in several VA medical centers found no 
significant difference in function between HBPC patients and usual care patients.35 Another 
study in a non-VA HBPC program focused on decreased symptom burden and reported that pain, 
anxiety depression, and tiredness were reduced three weeks after HBPC enrollment and 
maintained at the lower levels at 12 weeks after enrollment.42 
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Key Question 1b. Impact on patient and caregiver experience 
Three studies included measures of satisfaction or quality of life. In the two RCTs of HBPC, 

most caregiver outcomes favored the HBPC group and the patients experienced a statistically 
significant improvement in health-related quality of life.32,35 In a study that focused on caregiver 
burden and needs, caregivers of patients in a HBPC program reported a decrease in unmet needs 
9 months after enrollment and a decrease in caregiver burden.42 Two poor-quality studies 
reported satisfaction at one point in time for HBPC patients only.27,31  

The only study we identified that explicitly raised the issue of potential harms examined 
whether HBPC had a negative impact on patient or caregiver experience. In patient and caregiver 
interviews from one center that supplemented quantitative analysis of HBPC cost, Edes et al. 
reported that none of the patient or caregivers had experienced any restriction on services since 
enrolling in HBPC.34  

Key Question 1c. Impact on utilization of services 
HBPC impact on health care costs and the utilization of other services was the most 

frequently reported outcome in the research identified. These studies provided the evidence 
available to address Key Question 1c. Several studies reported the impact on hospitalizations 
(admissions, readmissions, and hospital days), emergency visits, nursing home admissions, or 
nursing home days. Studies also included costs as a means of measuring utilization. Fewer 
studies reported on the expected increase in primary care home visits. These are in the evidence 
table (Appendix E).  

Reducing hospitalization is an important and frequently stated priority for HBPC 
interventions based on the idea that high-quality primary care and the ability to address urgent 
matters should provide the means to avoid or at least reduce hospitalizations. Four high-quality 
studies30,32,33,34 reported on hospital admissions or hospital days. Three reported that 
hospitalization decreased with HBPC, while one study reported an increase (from 700 to 740 per 
100) that was not statistically significant.32 One fair-quality study reported a 7.8 percent increase 
in hospitalizations but did not report a statistical test.46 The remaining fair- and poor-quality 
studies all reported reduction in hospitalization though some were not significant or did not 
include a statistical test. Based on a similar rationale, emergency visits are expected to be fewer 
for patients in HBPC programs. All six studies that examined emergency visits reported 
reductions ranging from 10 to 48 percent; however, one30 of the three30,32,33 good-quality studies 
reported that the reduction was not statistically significant (18.5% decrease, p=0.26). 

Another intended benefit stated by HBPC programs is that it may reduce the need for skilled 
nursing facility (SNF) care. Three studies reported positive effects: one high-quality study 
reported 27 percent fewer SNF days (p=0.001).33 A fair-quality study found statistically 
significant fewer admissions,44 while an poor-quality article that was more of a program report 
than a research study reported an 89 percent reduction in nursing home days and no statistical 
test.28 

Costs are often used as indication of utilization of care. In studies of HBPC, the goal is to 
document whether the expected reduction in costs occurs, or at least that costs shift from hospital 
and emergency care to primary and home-based long-term care. The two studies rated high 
quality both calculated that HBPC lowered costs significantly.33,34 Medicare costs declined from 
$50,977 to $44,455 for participants in a Washington, D.C., HBPC program.33 However, there 
was a significant reduction in overall cost only in the highest frailty category, and not in medium 
or low frailty groups. Risk adjusted calculations including all VA HBPC patients reported an 
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average reduction of 28.1 percent in costs for 6 months of HBPC enrollment.34 Contrary to these 
findings, two studies with moderate risk of bias29,35 found substantial increases (22.7% and 
12.1%) in charges and costs respectively. 

Counsell et al.32 assessed recognition of geriatric conditions and used the Assessing Care of 
Vulnerable Elders (ACOVE) metrics to assess quality of care. With the exception of visual 
impairment, geriatric conditions were more commonly identified in the Geriatric Resources for 
Assessment and Care of Elders (GRACE) intervention patients (p-values all 0.01 or less). In 
general health care metrics, primary care visits occurred within 6 weeks of a hospital discharge 
for 83 percent of intervention patients versus 54 percent of controls (p<0.001), medication lists 
were provided, and advance care planning documents were more commonly addressed in the 
intervention patients (p<0.001).  
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Table 4. Effectiveness of home-based primary care interventions (KQ1): Primary results by level of study quality for individual studies  
Key Question 
Outcome Study Quality: Good Study Quality: Fair Study Quality: Poor 
KQ1a: Health 
Outcomes 

   

Function ADLs: No significant difference 
(Counsell, 2007)32 

No significant difference  
(Hughes, 2000)35 

21% improvement in ADLs  
no statistical test reported 
(Anetzberger, 2006)27 

Symptoms  Reduction in moderate to severe symptom burden 
% symptom free 
Pain 3 weeks: 25%, 12 weeks: 27.08% 
Depression 3: weeks 57.8%, 12 weeks: 50% 
Loss of Appetite: 3 weeks 20.69%, 12 weeks: 
24.49% 
Anxiety 3 weeks: 58.62%, 12 weeks: 59.26% 
Tiredness 3 weeks: 45.10%, 12 weeks: 47.5%  
All p-values: p<0.01 
(Ornstein, 2013)42 

 

Mortality 7% 24 months HBPC vs. 7.8% controls 
p=0.64 
No significant difference 
(Counsell, 2007)32 
 
Mortality during followup period  
HBPC (40%) Controls (36%)  
Hazard ratio = 1.06, p=0.44 
(De Jonge, 2014)33 

  

KQ1b: Patient 
and Caregiver 
Experience 

   

Satisfaction No patient or caregiver reports of 
restrictions on services  
(Edes, 2014)34 

Patient satisfaction  
Terminal patients: no significant difference 
Nonterminal patients: HBPC group significantly 
better with 5 to 10 point increases in 5 of 6 
dimensions  
(Hughes, 2000)35 

94% would recommend program to 
others 
no statistical test reported 
 (Anetzberger, 2006)27 
 
98% rate care as “excellent” or “good” 
no statistical test reported  
(Cooper, 2007)31 
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Key Question 
Outcome Study Quality: Good Study Quality: Fair Study Quality: Poor 
SF-36 Quality of 
Life 

SF-36 scores at 24 months 
Improvements for intervention 
patients compared with usual care in 4 of 8 
scale 
 
General health (0.2 vs. −2.3), p=0.045  
Vitality (2.6 vs. −2.6), p=0 .001  
Social functioning (3.0 vs. −2.3), p=0.008  
Mental health (3.6 vs. −0.3), p=0.001 
Also in the Mental Component Summary 
(2.1 vs. −0.3), p=0.001  
(Counsell, 2007)32 

Quality of Life 
Terminal patients in HBPC group had significantly 
better scores in 6 of 8 SF-36 subscales 
Nonterminal: no significant difference  
(Hughes, 2000)35 
 

 

Caregiver 
Outcomes 

 Caregiver 
Most caregiver outcomes favor the treatment group  
HBPC group improved in HR-QOL p<0.05 
(Hughes, 2000)35 
 
 
 

Change in % needing assistance 
baseline to 9 months, p-value 
Transportation: 19.7, p=0.001 
Daily chores: 26.8, p <0.001 
Change in Caregiver Burden baseline to 
9 months 
Physical burden: 1.90, p=0.006 
Total burden: 3.84, p=0.017 
(Ornstein, 2009)40 

Key Question 
1c: Utilization of 
Services 

   

Hospitalizations 43.7% decrease in hospitalizations  
(Chang, 2009)30 
 
Hospital admission rates per 1000 patients 
(700 [n=474] vs. 740 [n=477]), p=0.66  
(Counsell, 2007)32 
 
HBPC 9% fewer hospitalizations, p=0.001 
Hospitalization cost $17,805 vs. $22,096 
p=0.001 
(De Jonge, 2014)33 
 
VA+Medicare hospital admissions per 100 
patient-months  
25.5% decrease (95% CI -26.5 to -24.5) 
p<0.001 
(Edes, 2014)34 

7.8% increase in hospitalizations 
No statistical test reported 
(Beck 2009)46 
 
Change pre to post HBPC 
59.5% reduction in Hospital admissions, p<0.001 
(Rosenberg, 2012)43 
 
Patients with >1 hospitalization  
Before enrollment 110 (61%) 
After enrollment 178 (38%), p<0.001 
(Wajnberg, 2010)44 
 
7.9%, p=0.07 (relative reduction in the proportion of 
HBPC patients admitted in the first 6 months, not 
sustained at 12 months) 
 (Hughes, 2000)35 

27% reduction in hospital admissions 
No p-values reported for any of the 
above results 
(Cooper, 2007)31 
 
84% decrease in hospitalizations  
Pre: 822; post: 135 
No statistical test reported  
(North, 2008)39 
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Key Question 
Outcome Study Quality: Good Study Quality: Fair Study Quality: Poor 
Hospital bed 
days/Length of 
stay 

49.9% decrease in total number of days in 
hospital, p=0.001  
(Chang, 2009)30 
 
VA+Medicare hospital days  
36.5% decreased In a high risk for 
hospitalization group,  
 (95% CI -37.6 to -35.4) p<0.001 
(Edes, 2014)34 

Length of stay 
6.5 days pre; 6.45 days during intervention 
p=0.09 
(Ornstein, 2011)41 
 
61.7% reduction in Hospital days p=0.004 
(Rosenberg, 2012)43 

59% reduction in hospital bed days 
no statistical test reported 
(Beales, 2009)28 
 
69% reduction in hospital days  
No p-values reported for any of the 
above results 
(Cooper, 2007)31 

Hospital 
readmissions 

 11%, p=0.06 (relative reduction in mean number of 
readmissions at 6 months not sustained at 12 
months) 
 
22%, p=0.03 (relative reduction in mean number of 
readmissions at 6 month in the subgroup with 
severe disability) 
 
22% relative decrease in readmissions per patient 
for HBPC at 6 months, p=0.03, not significant at 12 
months 
(Hughes, 2000)35 
 
Admissions that generated at least one 30-day 
readmissions 
16.6% pre; 15.7% during intervention 
p=0.71 
(Ornstein, 2011)41 

21% reduction in 30-day hospital 
readmission 
 
No statistical test reported 
(Beales, 2009)28 
 

Emergency 
Department 
Visits  

18.5% decrease, p=0.26  
(Chang, 2009)30 
 
2-year ED visit rate per 1000  
Intervention group 1445 [n=474] vs. 1748 
[n=477], p=0.03  
(Counsell, 2007)32 
 
10% fewer ED visits p=0.001 
(De Jonge 2014)33 

14.7% decrease in ED visits 
no statistical test reported 
(Beck 2009)46 
 
9.8% reduction ED visits, p=0.66 
(Rosenberg, 2012)43 

48% decrease ED Visits  
Pre: 166; post: 86 
 
No statistical test reported  
(North, 2008)39 
 

Nursing Home 
Admissions 

 Patients with >1 SNF admissions 
Before enrollment 63 (35%) 
After enrollment 33 (18%), p=0.001 
(Wajnberg, 2010)44 
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Key Question 
Outcome Study Quality: Good Study Quality: Fair Study Quality: Poor 
Nursing Home 
Days 

27% fewer SNF days, p=0.001 
(De Jonge, 2014)33 
 
No difference in SNF days p=0.68 
(Edes 2014)34 

 89% reduction in nursing home bed 
days  
no statistical test reported 
(Beales, 2009)28 

Specialty Visits 23% fewer specialty visits, p=0.001 
(De Jonge, 2014)33 
 

Specialty Care 
Before: 1,100; after: 696 
No statistical test reported 
(Beck, 2009)46 

 

Cost Total Medicare costs during 2-year followup  
$44,455 vs. $50,977, p=0.001 
Cases have lower cost for hospital, 
physician and SNF and higher costs for 
skilled home health care and hospice than 
controls. 
Overall cost differences significant only in 
cases vs. controls in the highest frailty 
category. 
(De Jonge 2014)33 
 
Total average cost per patient 6 months 
before: $19,234  
6 months during HBPC: $13,822  
Total VA+MC costs per patient  
28.1% reduction (95% CI -29.2 to -27.1) 
p<0.001 
13.4 absolute reduction in cost when 
compared to non-HBPC. Most significant 
cost saving in highest Hierarchical condition 
category 
(Edes, 2014)34 

22.7% increase in mean total charges 
No statistical test reported 
(Beck 2009)46 
 
Total costs: 12.1% higher for HBPC, p=0.005 
(Hughes, 2000)35 
 
Net revenue, $, median (IQR) 9,753 (7,945–14,684) 
10,807 (8,174–15,832) p<0.001 
Direct care costs, $, median (IQR) 3,245 (1,977–
5,834) 3,699 (2,389–6,703) p<0.001 
Indirect cost, $, median (IQR) 666.5 (399–1,199) 
740 (466–1,355) p<0.001 
Contribution to margin, $, median (IQR) 5,658 
(3,308–8,408) 5,940 (3,543–9,034) p=0.34 
Revenue and Costs increased resulting in a 
nonsignificant impact 
(Ornstein, 2011)41 
 

2002 
24% decrease in mean total cost of care 
(from $38K to 29k) 
No statistical test reported 
(Beales, 2009)28 
 
 

ADL = activities of daily living, ED = emergency department, HBPC = home-based primary care, IQR = interquartile range, SNF = skilled nursing facility, VA = U.S. Department of Veterans Affairs
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Key Question 2. How do the effects of home-based primary care 
interventions differ across patient characteristics and organizational 
characteristics?  

Overview of Findings 
• Patient characteristics: Four studies reported outcomes by patient subgroups.  While the 

subgroups were defined differently in each study, the patients who were more frail, sick 
or at higher risk benefited from HBPC more than those who were less frail or ill. 

• Organizational characteristics: No studies were identified  
 

Key Question 2a. Patient characteristics  
 Four studies divided the patient population by severity of illness or frailty and examined 

results across subgroups: 
• Counsell, 200732 predefined a group of patients with a high probability of readmission 

over 4 years (p >0.4) and found that both ED use and hospital admissions were 
significantly lower in this subgroup in the HBPC group than this subgroup in the usual 
care group during the second year of the intervention.  
o ED visits in the second year (848 [n=106] vs. 1314 [n=105], p=0.03) 
o Hospital admission rates (396 [n=106] vs. 705 [n=105], p=0.03) 

 This differs from the overall study results in which the difference in hospital admissions 
 was not significant.  

• De Jonge, 201433 conducted a case-control study in which HBPC patients were matched 
to patients in usual care and found that total Medicare costs during the average 2-year 
followup period were significantly less for the HBPC patients ($44,455 vs. $50,977, 
p=0.01). When the participants were divided in to three groups based on a frailty index, 
the difference was significant only at the highest level of frailty (HBPC 58,689 vs. usual 
care 76,827; p<0.001).  

• Hughes, 200035 divided patients based on whether they were terminal or nonterminal and 
found that results differed for these two groups. HBPC improved health-related quality of 
life in the terminal group and patient satisfaction in the nonterminal group.  

• Edes, 201434 reviewed projected VA and Medicare costs for Veterans newly enrolled in 
HBPC and compared these projected costs to actual costs for Veterans enrolled and not 
enrolled in HBPC. Examining this result for patients divided by risk scores revealed that 
the magnitude and proportion of the reduction in costs were largest for the patients with 
the highest risk scores.  

 
• While the patient subgroups were defined differently in each of these studies, the findings 

were consistent.  Those patients who are more frail, more ill, terminal or in higher risk 
categories benefit more from HBPC interventions.  

Key Question 2b. Organizational characteristics 
We did not identify any studies that examined organizational characteristics. Nevertheless 

these results suggest that HBPC interventions are most potent in reducing costs and acute care 
for the more frail populations of patients. 
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The evidence base was limited for Key Question 2 and HBPC programs used different 
criteria for patient enrollment and thus cared for patients with mortality rates ranging from 
7 percent32 to 40 percent.33  
 

Key Question 3. Which characteristics of home-based primary care 
interventions are associated with effectiveness?  

Overview of Findings 
• Combinations of components of HBPC Interventions: There is wide variation in the 

services provided as part of HBPC interventions. In the evidence presently available there 
is not an apparent pattern of services associated with effectiveness. 

• Adding services:  Four studies examined the impact of adding services to HBPC.  Two 
studies found that combining palliative care and primary care visits increased the 
likelihood that patients would die at home (low strength of evidence). 

 
HBPC is delivered with a spectrum of services. At minimum, it requires a primary care 

provider willing to tackle the logistics and time investment of home-based care. Additionally, if 
the HBPC is team-based, it requires an organization with the capacity to assemble and support 
the team. HBPC can consist of a mosaic of services, many of which could be provided separately 
or in various combinations. Furthermore, the value added by a combination of services may be 
more than the sum of the valued added by each individual service. The result is that answering 
Key Question 3 about what characteristics of HBPC interventions are associated with 
effectiveness is challenging. 

Given this, we attempted to address Key Question 3 in two ways: first by examining the 
components of the HBPC programs in the included studies and then by searching for and 
including any research that isolated a potential component of HBPC. 

Table 5 lists each of the included studies and indicates which of several components are 
reported as part of the HBPC intervention. We grouped these components into categories. This 
approach was not based on any definitions or requirements for HBPC and it is limited to the 
information that is available in the published study reports. If a service is or is not listed here for 
a specific study it does not mean that the service definitely was or was not provided, only that it 
was listed or not listed in the article.  

In describing the components of HBPC across studies, Table 5 illustrates the variation across 
HBPC programs, even among those that met our stringent inclusion criteria (see Table 2). Our 
definition of HBPC does not include transitional care, preventive single visits, short-term care, or 
programs that provide care for a single condition. But we did include heterogeneous programs, as 
we did not require specific components of HBPC to be provided. While we did require that a 
physician (MD or DO), nurse practitioner (NP), or physician assistant (PA) actually make home 
visits, we did include models where an additional physician may be involved or responsible for 
care but does not make home visits. For example, in the GRACE model32 a NP and a social 
worker make regular home visits to conduct assessments and provide care, but another primary 
care provider and a consulting geriatrician may be involved in care planning without making 
home visits. 
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Table 5. Components of home-based primary care reported in each study 
  

Personnel   Planning     
Provided 

Care  
   

 
 
Study 

Primary  
care provider 

 Social 
workers 

Other 
providers  Assessment Coordination 

Team 
meetings Referrals 

Caregiver 
support 

After  
hours and 
weekend 
coverage by 
HBPC (not ED, 
hospital providers) 

Medication  
management 

Inpatient 
coordination 

Education/ 
coaching/  
counseling 

Medical 
tests 
(X-ray, 
blood, 
EKG) 

Terminal 
care/ 
palliative 
care 

Aabom, 200626   Physician              
Anetzberger, 
200627 
 

Physician, 
NP              

Beales, 200928 Physician, 
NP or PA              

Beck, 200946 Geriatrician              
Chang, 200930 NP              
Cooper, 200731 NP or PA              
Counsell, 
200732 

Physicians 
do not do 
visits; NP 
does 

             
De Jonge, 
201433 

Physician, 
NP              

Edes, 201434 Physician, 
NP, or PA              

Hughes, 200035 Physician              
 
Neergaard, 
200937 
 

Physician              
Nichols,  
201138 
 
 

Physician, 
NP or PA              

North, 200839 NP              
Ornstein, 200940 Physician, 

NP              
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Personnel   Planning     
Provided 

Care  
   

 
 
Study 

Primary  
care provider 

 Social 
workers 

Other 
providers  Assessment Coordination 

Team 
meetings Referrals 

Caregiver 
support 

After  
hours and 
weekend 
coverage by 
HBPC (not ED, 
hospital providers) 

Medication  
management 

Inpatient 
coordination 

Education/ 
coaching/  
counseling 

Medical 
tests 
(X-ray, 
blood, 
EKG) 

Terminal 
care/ 
palliative 
care 

Ornstein, 201141 Physician, 
NP  

NP 
specifically 
for 
transition 

           

Ornstein, 201342 Physician, 
NP              

 
Rosenberg,  
201243 
 

Physician              
Wajnberg, 
201044 Physician              
ED=emergency department, EKG = electrocardiogram, HBPC = home-based primary care, NP = nurse practitioner, physician = MD or a DO; PA = physician assistant;  
= components included in the study
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Other than a core of assessment and coordination HBPC intervention were variable. Without 
obvious grouping of components of HBPC programs, it is difficult to compare outcomes across 
groups and make assertions about what intervention composition or components are associated 
with positive outcomes. 

The second approach we used to answer this Key Question was to include studies that 
examined a specific potential component of HBPC. We identified four studies that examined 
three different services that could be added to HBPC: caregiver support, transitional care, and 
palliative/end-of-life care. 

• In a translational study, staff at 24 HBPC programs at VA medical centers in 15 states 
added an evidence-based caregiver support program, Resources for Enhancing 
Alzheimer’s Caregiver Health (REACH), to existing HBPC programs. Caregivers were 
evaluated at baseline and after 6 months. This study found reductions (statistically 
significant) in participant ratings of burden, depression, impact of depression on daily 
life, caregiver frustrations, and troubling dementia behaviors; there was no significant 
change in general health, health behaviors, safety, social support, and care giving 
difficulties.38  

• Another study embedded a nurse practitioner-led transitional care program into a long-
standing HBPC program. While qualitative data indicated that staff was satisfied with the 
program, hospital length of stay and readmissions did not decline. Other factors resulted 
in patients with a higher (sicker) case mix, and overall the program did not significantly 
contribute to or subtract from the financial margin.41 

• Two studies conducted in Denmark examined the relationship between palliative care and 
primary care home visits. The first study followed all cancer deaths in a region in 
1997-1998 and found that primary care home visits were inversely associated with death 
in the hospital. As the number of home visits made by the primary care provider 
increased, the likelihood the patient would die in the hospital decreased.26 The second 
study was reported in two articles.36,37 This study also relied on death records and 
administrative data to identify cancer patients who died in a 9-month study period and 
obtained data on primary care home visits and place of death. The authors surveyed the 
primary care physicians to obtain information about the physician’s relationship with the 
patient and family and additional services provided. This study found that there was a 
strong association between primary care home visits and home death (prevalence 
ratio=4.3, 95% CI 1.2 to 14.9) and that when physician made three or more home visits 
the likelihood of home death increased significantly. Other variables related to the 
physician such as extent of prior patient knowledge or whether they gave the patient their 
private phone number were not significant. The involvement of community health nurse 
in care as well was the only other significant factor. 

 
These studies are interesting and are an addition to the literature. However, they do not offer 

a head-to-head comparison of potential components or sufficient information to know if a 
component will be beneficial in the context of a different HBPC programs. 
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Discussion 
Our review identified a small number of studies of home-based primary care (HBPC) despite 

our broad search. This is due in part to the fact we applied a strict definition of HBPC that 
required that primary care be delivered in the patient’s home and that the care be longitudinal 
and comprehensive and we only included studies that met these criteria.. This focused our review 
on programs that provided primary care at home, and thus excluded programs that added services 
on to office-based primary care. The study designs and quality of the studies varied from 
randomized controlled trials (RCTs) and large observational studies to studies that were program 
descriptions or evaluations that included some data. The majority of the observational studies did 
not include comparison groups.  Our review differs from earlier reviews that included 
interventions that were one-time, that added home care to office-based primary care that 
conducted short-term preventive assessment home visits or models that were for a limited period. 
Examples that we excluded but that in earlier reviews include transitional care, hospital-at-home, 
or diversion programs that allowed acute care to be delivered in a patient’s home.47-49 In fact, the 
mixing of these types of interventions and HBPC has been one of the problematic aspects of 
prior reviews. Another recently-published systematic review of HBPC for homebound older 
adults defined HBPC as we did but limited outcomes to hospital, emergency department (ED), 
and nursing home use21 while we included a broad range of outcomes. 

Overall the body of evidence was thin (Table 6 and Appendix G) and the variation in 
populations and interventions along with the limited number of high-quality studies made it 
difficult to draw expansive, comprehensive conclusions about HBPC. Nevertheless, we did 
identify areas where HBPC seems effective (Key Question 1).  

Table 6. Summary of evidence 
Outcomes by Key Question 

Number of Studies: 
Quality Rating Summary of Findings* 

Strength of 
Evidence 

Comments on Strength of 
Evidence 

KQ1a. Health outcomes    
Function 

2 RCTs: 1 Good, 1 Fair 
1 Obs: Poor 

No significant difference 
 
In 2 RCTs no significant functional 
differences. 1 poor-quality 
observational study reported 
improvement 

Low Findings were inconsistent 
and the estimates were 
imprecise 

Symptoms  
1 Obs: Fair 

 
 

 
  

 —— 

Insufficient 1 study (n=140) with 
relatively short-term 
followup (3 weeks) 

Mortality 
1 RCT: Good 
2 Obs: Good 

 
 

No significant difference 
 

Low Study designs and 
measurement differ such 
that confidence is stability 
of finding is low 

KQ1b. Patient and caregiver 
experience 

   

Satisfaction 
 1 RCT: Fair 
 2 Obs: 2 Poor 

  

Satisfaction results are positive Low Limited confidence in 
findings. No comparison 
group in 2 poor-quality 
studies; higher satisfaction 
in only a subgroup in the 
moderate-quality RCT  
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Outcomes by Key Question 
Number of Studies: 
Quality Rating Summary of Findings* 

Strength of 
Evidence 

Comments on Strength of 
Evidence 

KQ1b. Patient and caregiver 
experience (continued) 

   

SF-36 Quality of Life 
2 RCTs: 1 good, 1 Fair 

Significant improvement in some 
scales (4 of 8 in one study; 6 of 8 in 
another) 

Low Findings are inconsistent 
within and across studies 
with improvements in some 
scales and subgroups and 
not others 

Caregiver Burden/Needs  
 1 RCT: Fair 
 1 Obs: Poor 

Significant improvements in 
caregiver outcomes including quality 
of life and reduced need for 
assistance 

Low Studies do not control for 
bias and other influences 
on results 

Negative unintended 
consequences/harms 

1 Obs: Good 

  —— Insufficient Good-quality observational 
study reports lack of 
negative experience in 
small number (n=31) of 
subjects 

KQ1c. Utilization of 
services 

   

Hospitalization 
2 RCTs: 1 Good, 1 Fair 
8 Obs: 3 Good, 3 Fair, 2 
Poor 

Hospitalizations are reduced.  
 
8 of 10 studies report significant 
reductions in hospitalizations 

Moderate Findings are relatively 
consistent across studies 
with different designs and 4 
good-quality studies 

Hospital bed days 
6 Obs: 2 Good, 2 Fair, 2 
Poor 

Numbers of days in hospital are 
reduced. 
 
3 studies report statistically 
significant reductions, 1 finds no 
different and 2 report reductions but 
do not provide a statistical test 
result 

Moderate Finding are comparatively 
precise and consistent 

Hospital Readmissions 
1 RCT: Fair 
2 Obs: 1 Fair, 1 Poor 

Reductions were either not 
significant or not maintained over 
time 

Low Small differences and 
changes overtime. Findings 
are inconsistent and 
imprecise 

Emergency Visits 
1 RCT: Good 
5 Obs: 2 Good, 2 Fair, 1 
Poor 

Emergency visits may be reduced 
 
2 studies report reductions that are 
not significant, 4 found significant 
reductions 

Low Results are inconsistent 
and studies have important 
deficiencies in design 

Nursing Home Admissions 
1 Obs: Fair 

  —— Insufficient Single study at 1 site with 
moderate sample (n=179) 

Nursing Home days 
3 Obs: 2 Good, 1 Poor 

It is unclear if HBPC reduces 
nursing home days. 

Insufficient Good-quality studies report 
inconsistent findings (1 
significant reduction, 1 no 
difference) 

Specialty Visits 
2 Obs: 1 Good, 1 Fair 

Specialty visits may be reduced Low While results are 
consistent, they are limited 
to 2 studies with design 
limitations 

Costs 
1 RCT: Fair 
5 Obs: 2 Good, 2 Fair, 1 
Poor 

It is unclear if HBPC reduces costs  Insufficient Findings are inconsistent 
with some studies reporting 
reductions in some patient 
groups and other studies 
reporting increases in costs 
or no difference 
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Outcomes by Key Question 
Number of Studies: 
Quality Rating Summary of Findings* 

Strength of 
Evidence 

Comments on Strength of 
Evidence 

KQ 2a. Patient 
characteristics 

   

Severity of illness or frailty 
2 RCTs: 1 Good, 1 Fair 
2 Obs 

  

Sicker or frailer patients are more 
likely to have positive outcomes. 

Moderate Studies used different 
approaches to defining 
subgroups of patients. 
Other studies may  have 
been able to but did not 
report any subgroup 
findings 

KQ 2b. Organizational 
characteristics 

No evidence identified NA  

KQ 3. Characteristics of 
HBPC associated with 
effectiveness 

   

Caregiver Support   —— Insufficient Single study in one site 
Transitional Care   —— Insufficient Single study in one site 
Primary care home visits and 
palliative care 

Death seems more likely to occur at 
home when palliative care includes 
primary care home visits. 

Low Two studies use place of 
death as outcome and 
have consistent though 
imprecise results 

Obs = o
* Sum
 

bservational study, NA = not applicable, RCT = randomized controlled trial  
mary of findings not provided as evidence is insufficient to support a conclusion and are indicated by “——”. 

We found moderate-strength evidence that supports HBPC interventions as a means of 
reducing utilization of hospital services (Key Question 1c). Most of the identified studies were 
about utilization and the benefits reported were in the form of the reductions in hospital 
admissions and the number of the days in the hospital. Low-strength evidence suggested possible 
reductions in emergency visits and nursing home days (see Table 6). The findings in the studies 
of costs were inconsistent. Early studies, including a randomized trial, suggested that HBPC 
increased rather than decreased costs.35 More recent studies33,34 have reported savings. This 
difference may be due to the fact that the more recent studies have measured costs using different 
methodologies that incorporate risk assessment and include costs across payers. 

Given that hospital admissions or readmissions are costly and even potentially dangerous, the 
focus on utilization is understandable. Also, hospitalizations are an outcome that is relatively 
easy to measure. When hospitalization cannot be avoided, HBPC may reduce the number of 
hospital days by assuring that adequate post-hospital care will be available (which may include 
medical interventions, nursing, and other therapies as needed). 

Less evidence was found about health outcomes (Key Question 1a), and what was identified 
found no significant difference in function or mortality. We found the strength of evidence 
supporting impact on satisfaction, quality of life, and caregiver outcomes to be low (Key 
Question 1b). Only one study reported exploring what could be considered a harm or unintended 
consequence. 

We searched for evidence about patient characteristics (Key Question 2a); in cases where 
subgroups have been analyzed the benefit was either greater or attributable to the frail or ill 
populations of patients. The available studies investigating outcomes of HBPC used different 
criteria to define the populations who received HBPC services; however, it appears that the 
complex patients, at highest risk of hospitalization (sicker) or most frail, have the most potential 
to benefit. This corresponds to findings and conclusions that suggest a key element of HBPC 
should be targeting the “right” patients.47  
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The variations we identified in the HBPC interventions that have been studied (Key 
Question 3) only hint at the possible variations in services patients actually received. For 
example, some models may include more than one clinician. In one included study, a nurse 
practitioner made home visits and worked with both a geriatrician who was part of an 
interdisciplinary geriatrics team and with office-based primary care providers.32 It is possible 
other providers doing home visits had or could benefit from similar collaborations. Another 
possibility that was not addressed in our included studies but has been raised in policy 
discussions and the general press is that technology could permit virtual visits to play a role in 
HBPC in the future. In order to better understand HBPC, studies are needed that are designed 
and powered to address these questions.  

Limitations 
We acknowledge that our review has several limitations. First, though we worked hard to 

identify all relevant research our search may have missed some. Bibliographic database indexing 
varies and HBPC is not a major indexing term in the databases we used. To address this 
limitation, we used combinations of other indexing terms and key word adjacencies. This may 
not have been sufficient if the intervention studied includes the characteristics we required but 
did not use our included terms. Additionally, while we did not exclude studies in languages other 
than English (though we required an English-language abstract), it is possible that in countries 
other than the United States, where health and social care are organized differently, other terms 
may have been used to describe research about similar services.  

Second, the lack of detailed information on the implementation and content of HBPC 
interventions and the fact that they are not standardized means that our comparisons and 
summaries across programs may be flawed. Perhaps the ability of HBPC to customize services to 
the patient is one of its strengths, but without agreement on core and optional services, it is 
possible apples are being compared to oranges in some cases. While we attempted to document 
what services were part of the HBPC interventions in the included studies, our accuracy is 
limited by what was reported and our interpretation of these reports. 

Third, we were not able to assess the intensity, consistency, and quality of care provided. We 
cannot be sure that in some cases the lack of HBPC effectiveness was related to poor quality. 
Quality metrics for home-based primary care are only in development. One organization has 
developed a quality measurement framework, identified domains, and is currently field testing 
quality indicators, but that effort has its own challenges. For example, 14 of the 36 proposed 
quality standards could not be mapped to any existing quality standards that experts considered 
from ambulatory and long-term care.48 The work in progress bodes well for the future but the 
gaps between what is important in HBPC and quality measures currently in use in other settings 
underscore why it may be difficult to assess HBPC outcomes or which aspects of HBPC improve 
quality of care. 

The focus of our review was limited by ambiguity surrounding the potential outcomes of 
HBPC and the priorities for these outcomes. We solicited expert input about HBPC and chose to 
report all the outcomes studied rather than limit the review to specific outcomes. The challenge is 
that many common clinical outcomes such as mortality or physical function may not be 
appropriate for the populations served by HBPC. Particularly if HBPC is targeted to frail persons 
or those with high mortality rates, a major effort will be required to assess metrics of value to 
patients and their families. Meanwhile, commonly studied outcomes, such as utilization of 
services (e.g., hospital admissions, ED visits, nursing home days), can be difficult to interpret. 
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While it may be important that HBPC substitute for rather than supplement other services to 
offset its cost of the program, what pattern of change in utilization should be expected, or is 
ideal, is unclear. Specific issues include but are not limited to 1) how quickly should HBPC be 
expected to have an impact on outcomes such as hospitalizations and ED use (which is important 
and should be used in determining what the followup period should be for research studies); 2) 
can changes in utilization be expected to continue to decrease, or should they stabilize as the 
program matures (which might suggest that that results for newly established HBPC programs 
might be different than for established programs); 3) do HBPC programs that explicit have as a 
goal to keep patients out of the hospital have a greater impact on utilization; and 4) do HBPC 
programs enroll patients who want to avoid hospitalization, potentially introducing selection bias 
in studies? 

Applicability 
The applicability of the studies included in this review and our summary apply to similar 

populations, that is, patients with conditions or disabilities that that make outpatient primary care 
difficult or less effective. While the most common patients may be home bound elderly, age is 
not the predominate factor and this model of care could serve patients of various ages.  

One consideration is that 7 of the 18 studies were conducted in U.S. Department of Veterans 
Affairs (VA) settings and the veterans served were predominately male, while the patients in 
other HBPC interventions were predominately female. In the non veteran population, older male 
patients are more likely to have a living spouse and may have more access to informal care, 
although these demographics may be different for veterans.   

In discussions of the goals of HBPC the target populations are often described as vulnerable 
and this vulnerability is not purely medical but needs to be characterized in terms that add social 
and economic factors. It seems likely that this type of care might be particularly effective for 
patients in unstable situations that are not entirely the result of medical issues, such as those at 
risk of homelessness or who have recently lost a spouse. The available evidence does not allow 
us to say whether HBPC would actually be effective for vulnerable patients.  

Another major consideration about applicability relates to the organization settings for HBPC 
interventions. Based on current evidence we do not know what infrastructure is required to 
support HBPC. The included studies were conducted in the VA, in health plans, or in 
academic/health organization collaborations. This appears to reflect the need for both integrated 
services and the organizational capacity to support a program of care that can be resource 
intensive and differs in many ways from how office-based primary care is organized. As the 
authors of one of the included studies points out, “This setting provides ready referrals along 
with administrative and clerical supports….”27 While it is possible to make some inferences 
about the types of organizations that could implement HBPC, the research does not address this 
issue directly; we identified no evidence about the impact of organizational characteristics. 
While evidence is needed it seems likely that community-based practices and even single 
primary care practices could provide HBPC, but to do so might require that they establish 
partnerships to expand their capacity. Other health care reforms that also encourage collaboration 
and interdisciplinary approaches such as patient-centered medical homes and accountable care 
organizations may lead to the development of organizational capacity or to a better 
understanding of the impact of organizational characteristics that would also be applicable for 
HBPC in the future. 

28 



 
 

As discussed in the limitations section, the content of HBPC interventions is not standardized 
and is rarely reported in detail. This makes it difficult to know if the results seen in any study or 
group of studies can be expected in a different situation in which the HBPC may provide or at 
least have access to different configurations of services. 

Challenges and Implications for Future Research 
HBPC is a resource intensive delivery of services that promises more efficient and effective 

care for patients with extensive needs in a format that may facilitate better quality of care and 
quality of life. While the research has increased somewhat over time in complexity, from 
program descriptions to include RCTs and more complex observational design, we still lack 
evidence about the value of HBPC. There is a growing interest in HBPC, yet available studies do 
not provide the level of information needed to inform decisions about HBPC implementation and 
spread.  

Specifically, more research is needed that addresses what components of HBPC are linked to 
effectiveness. As with other complex interventions, a typology services could facilitate a better 
understanding of HBPC interventions. The ongoing work on quality measures for HBPC is 
related and may address both what care is delivered and standards for that care as well as 
outcome metrics. Evaluation of the quality metrics will require additional testing and 
translational studies. 

 More complex study designs (such as randomization of sites within systems rolling out 
HBPC, staggered start designs that add HBPC to different sites at different times, or longer-term 
followup times) could all add to our understanding of HBPC. In transitional care more complex 
designs have followed the initial pilot and efficacy studies49 and this seems a logical next step for 
research on HBPC.  

Another important area for future research is refining the definition of what patient 
subpopulations will most benefit, that is, identifying for whom does HBPC either reduce costs or 
enhance outcomes. Ideally research should include clear, replicable definitions of the target 
population.  Another approach could involve subgroup analyses of studies with less strict 
inclusion or comparisons of across HBPC implementation with different targeting criteria, 
although this is likely to require larger studies and more complex analyses. 

Additionally, studies of HBPC should widen their focus to include the clinical and 
experience outcomes important to patients and families. Utilization may be key to feasibility, but 
the ultimate goal of any care model should be to improve the health and wellbeing of patients. 
None of the studies we identified asked what was most important to HBPC patients. An effort to 
identify patient-centered outcomes could inform future research. 

The Medicare Independence at Home (IAH) demonstration will provide a wealth of data that 
may answer some of these questions when the primary results are available and additional 
analyses are conducted in the future. However, the IAH demonstration will not answer all 
questions. Expansion of HBPC in public and provider health care delivery organizations that are 
not the 18 IAH demonstration sites is progressing, and complementary research could be 
conducted to study additional aspects of HBPC in those environments. 
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Conclusions 
Home-based primary care (HBPC) is a promising model of care delivery for patients with a 

high level of need who may not be best served by the combination of outpatient and hospital care 
that predominates in our current system. Current research evidence is generally positive, 
providing moderate evidence that HBPC reduces utilization of inpatient care, and providing low 
quality of evidence about its impact on utilization of other health services, clinical outcomes, and 
patient and caregiver experiences. Our ability to draw any conclusions about what types of 
patients are best served by HBPC is limited by the small number studies that report any results 
by patient subgroups, though what is available confirms that HBPC is most beneficial for those 
patients who are most frail. We were not able to identify any research that directly examined 
organizational characteristics of health systems, health plans, or practices and how those 
characteristics might influence the impact of HBPC. While we attempted to document the 
components of HBPC programs that have been the subject of study and we searched for studies 
that examined specific services (e.g., caregiver support), there is still insufficient evidence on 
which to base conclusions about the impact of individual or combinations of services in HBPC.  

The more recent studies of HBPC included larger sample sizes and comparison groups, and 
they incorporated more complex designs and analyses; however, the body of evidence is still 
comparatively small. The Medicare Independence at Home (IAH) demonstration is likely to 
provide substantial new evidence when its results are released. However, the demonstration 
project cannot answer all the relevant questions that remain about HBPC. 
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Abbreviations and Acronyms 
ACOVE  Assessing Care of Vulnerable Elders 
ADL  Activities of daily living 
AHRQ  Agency for Healthcare Research and Quality 
CI  Confidence Interval 
CINAHL  Cumulative Index to Nursing and Allied Health Literature 
DO  Osteopathic physician 
ED   emergency department 
EPC   Evidence-based Practice Center 
GRACE  Geriatric Resources for Assessment and Care of Elders 
HBPC   Home-based primary care 
IAH   Independence at home 
MD  Allopathic physician 
MEDLINE  Medical Literature Analysis and Retrieval System Online, or MEDLARS Online 
NP  Nurse practitioner 
OR  Odds ratio 
PA  Physician assistant 
PACE  Program of All-inclusive Care for the Elderly  
PCP  Primary care provider 
PICOTS Populations, Interventions, Comparators, Outcomes, Timing, and Setting 
RCT   Randomized controlled trial 
REACH Resources for Enhancing Alzheimer’s Caregiver Health   
SNF  Skilled nursing facility 
VA   U.S. Department of Veterans Affairs 
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